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(57) Abstract 

In a ftiel-air mixture device, downstream of a throttle 
(10) and a fuel intnjductian device, a block (51) is provided 
across the primaiy air pasaage (2). The block has a plurality 
of passagewayB (54) through it for air flow towards an Inlet 
manifold. These improve mixture of the fuel and air. 
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FUEL- AIR MIXTURE APPARATUS 



Background of the Invention 

The present invention relates to a fuel -air mixture apparatus, particularly for 
an internal combustion engine. 

Fuel-air mixture apparatuses of the type where fuel is mixed with air prior to 
induction into the cylinder(s) of an engine generally rely on a pressure reduction at a 
throttle in the device to draw fuel into the device, in which case the device is known 
as a carburettor, or rely on fiiel injection into the air as it passes through the device. 

Generally, the prior devices rely on a single stage of mixture of fuel and air 
and are limited as regards the droplet size and total vaporisation of the fuel in the air 
which they induce. Inadequate vaporisation and too large a droplet size result in 
unburned and/or incompletely burnt fuel being present in the exhaust from the engine. 

In my International Application No WO 97/48897, I have described and 
claimed an invention which I refer to below as "My Earlier Invention" and which 
comprises a fuel-air mixture apparatus having; 

• a primary air passage having an inlet, an adjustable throttle and an outlet, 

• a secondary air passage having an inlet and an outlet to the primary air passage 
between its adjustable throttle and its outlet, 

• a variable orifice nozzle for introducing fuel into the secondary air passage, 
the nozzle having a mouth and a down-stream pointing tapered needle in the 
mouth to provide variability of the orifice by axial movement of the needle 
and 

• a linkage or control device for linking or controlling the position of the needle 
to the position of the adjustable throttle in the primary air passage for 
adjustment of the orifice of the nozzle, 

the arrangement being such that in use the fuel mixes with the air flowing through the 
secondary air passage prior to mixing with the air flowing in the primary air passage, 
and the fuel flow from the nozzle is matched to the position of the adjustable throttle. 
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The Invention 

The object of the present invention is to a further improved fuel air mixture 
apparatus. 

The invention is based on passing a fijcl-air mixture through an apertured 
vaporisation block in the apparatus to enhance the degree of mixing of the fiiel with 
the air. 

According to my present invention, there is provided a fuel-air mixture device 
comprising: 

• a primary air passage having an inlet, an adjustable throttle and an outlet, 

• a variable orifice nozzle for introducing fliei to the primary air passage, the 
nozizle having a mouth and a tapered needle in the mouth to provide variability 
of the orifice by axial movement of the needle, the needle being arranged 
transversely of the primary air passage and 

• a linkage or control device for linking or controlling the position of the needle 
to the position of the adjustable throttle in the primary air passage for 
adjustment of the orifice of the nozzle and 

• an apertured vaporisation block having a plurality of air passageways through 
the block, which subdivide a portion of the primary air passage between the 
fuel introduction position and the outlet. 

The apertured vaporisation block may be integral with a member defining the 
primary air passage. Alternatively it may be fitted to the latter. In this case, the 
apertured vaporisation block may be mounted in such manner as to be ultrasonically 
excitable. Typically this can be by mounting the block in an ultrasonically excitable 
ring. Alternatively, the passageways in the block can be lined by ultrasonically 
excitable tubes. 

The apertured vaporisation block can be a solid block in which the air 
passageways are formed by machining or casting. Alternatively, the apertured 
vaporisation block can be laid up from a plurality of layers, preferably by winding, the 
layers having regular formations extending out from each layer to space it from the 
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next layer. The formations at each layer can be continuous with the formations at the 
next or inter-spaced with the formations at the next. 

In one preferred embodiment, the apertured vaporisation block is provided 
wholly downstream of the position of the fuel introduction means, preferably with an 
upstream face of the apertured vaporisation block being formed concavely, preferably 
conically. 

In another preferred embodiment, the apertured vaporisation block is provided 
at and extending downstream of the position of the fuel introduction means. 

Whilst 1 envisage the contrary, I prefer that the present fuel-air mixture 
apparatus should be fully in accordance with My Earlier Invention, that is to say 
incorporating: 

• a secondary air passage having an inlet and an outlet to the primary air passage 
between its adjustable throttle and its oudet, 
the arrangement being such that in use the fuel mixes with the air flowing through the 
secondary air passage prior to mixing with the air flowing in the primary air passage 
and the fuel flow from the nozzle is matched to the position of the adjustable throttle. 

In the embodiment wherein the apertured vaporisation block is provided at and 
extending downstream of the position of the fuel introduction means, the apertured 
vaporisation block has at least one transverse bore leading from the secondary air 
passage to a respective one of the air passageways through the block. Each of the 
passageways can have a transverse bore leading from the secondary air passage. 
Alternatively, some of the air passageways may not be in communication with the 
secondary air passage and not receiving fuel -air mixture in use. Some of the air 
passageways may be in communication with the secondary air passage only via others 
of thpm. 

The fuel introduction needle may extend into one or more of the air 
passageways in the apertured vaporisation block. 
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It is envisaged that the passageway(s) having the transverse bore(s) can be 
configured as venturi(s) with the narrowest throat(s) being at the orifice(s) of the 
transverse bore. 

5 To aid mixture of the fuel with the air in the passageways, the latter can have 

turbulence inducing formations downstream of the transverse bore. 

To help understanding of the invention, a specific embodiment thereof will 
now be described by way of example and with reference to the accompanying 
10 drawing, in which: 

Figure 1 is a cross-sectional side view of a fliel-air mixture apparatus of the 
invention;. 

Figure 2 is a scrap cross-sectional view on a larger scale of the needle actuator 
in the apparatus of Figure 1 with the needle in its closed position; 
15 Figure 3 is a similar viev^ of the actuator with the needle in its open position; 

Figure 4 is a similar view of an alternative air passageway block; 

Figure 5 is a view similar to Figure 1 of an alternative apparatus of the 
invention; 

Figure 6 is a cross-sectional end view of the air passageway block in the 
20 apparatus of Figure 5; 

Figure 7 is an end and perspective view of another alternative air passageway 
block; and 

Figure 8 is a similar pairs of views of yet another air passageway block. 

25 The fuel -air mixture device shown in Figure I is a carburettor. It has an air 

passage member 1 defining a primary air passage 2 with an inlet 3, an adjustable 
throttle 4 and an outlet 5. The inlet will be connected in use to an air cleaner (not 
shown), the outlet will be connected to an engine manifold (not shown) and the 
throttle will be connected to a throttle control (also not shown). The throttle has a 

30 vani^ 6 carried on a shaf^ 7 journalled in a body 8 - into which the air passage member 
1 is fitted - and having at one end a cam plate 9 against which a needle actuator 10 
bears. 



wo 00/01940 



5 



PCT/IB99/01214 



Referring additionally to Figures 2 & 3, the needle actuator is slidingiy 
accommodated in a needle carrier 1 1 fitted into a bore 12 in the body 8 and sealed 
there by a pair of O-rings 13. The needle carrier is retained by a flange 14 against 
which a block IS.acts, the block being held in place by the throttle shaft 7. Between 
the O-rings 13, the needle carrier has a circumferential groove 16, which opens to the 
interior 17 of the needle carrier 11. A fliel supply duct 18 in the body communicates 
with a fuel supply line 19 and the groove 16. The interior of the needle carrier is 
defined by a bore 20 in which the needle actuator 10 is accommodated in a fuel tight 
manner, with a seal 21 in a groove at the bottom end of the actuator. A spring 22 in a 
lubricant chamber 23 acts beneath a flange 24 on the needle actuator and urges the 
latter via an end dome 25 against a rotary cam surface 26 of the cam plate 9. A needle 
27 is carried axially of the needle carrier in a bore 28 in the needle actuator 10. The 
needle has a head 29 accommodated in the actuator. A spring 30 captivated by the 
dome 25 urges the needle 27 towards the primary air passage 2. A seal 3 1 on the 
needle seals it to its actuator 1 0. A shank 32 of the needle extends from the acUiator 
and has at it opposite end a groove carrying an O-ring 33 and a steep taper 34, which 
can seat in an internal orifice 35 in the needle carrier 1 1, with the O-ring 33 seating 
just outside the orifice (see Figure 2), when the needle actuator is displaced so far by 
the cam as cause the head 29 and/or the seal 3 1 to lift from and abutment 36 in the 
carrier on which it normally engages, as shown in Figure 2. 

In the normal operating position of the cam plate 9, as shown in Figure 3, with 
the needle actuator lifted by the spring 22, the needle head 29, seal 3 1 and abutment 
36 are held together and the taper 34 is drawn clear of the orifice 35. The needle has a 
finely tapered needle proper 37 extending on through the orifice from the thin end of 
the steep taper, for varying the extent to which the orifice is open to the passage of 
fuel in accordance with the longitudinal position of the needle. This position is 
directly linked to the position of the throttle by the cam. 

The needle terminates in a "pip" 38, which encourages any fuel running along 
its fine taper to shed as a fine droplets. 

Beyond the orifice 35 of the needle carrier J 1, it has an extension 39 having 
two external grooves 40,4 1 , from which lead bores 42,43 to an outwardly tapering 
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mouth 44 of the carrier. This is in register with a similarly tapering opening 45 in the 
air passage member 1, opening into the primary air passage 2. 

A secondary air passage 46 leads from the primary air passage 2 upstream of 
the throttle 4. The passage 46 branches into two 47,48. The smaller 47 of these leads 
via a slow running, secondary air flow adjustment 49 to the upper groove 40, whose 
bores 42 open to the narrow end of the tapered mouth 44. The larger secondary air 
branch 48 intercepts the bore 49 in which the throttle shaft 7 is joumalled. At the 
interception, the shaft has a flat 50, which aligns with the branch when the throttle is 
open, but closes the branch when the throttle is closed for slow running, whereby the 
secondary air all passes via the other branch. The larger branches opens into the 
groove 41, via which its air passes on to the bores 43 and into the mouth 44 for 
mixing with the ftiel metered by the needle. 

Down-stream of the mouth 44, a block 5 I is provided across the primary air 
passage 2. It is mounted in a ring 52 of piezoelectric material provided with an 
excitation circuit 53. The block has a plurality of passageways 54 through it for air 
flow towards the inlet manifold. These increase the turbulence in the air flow and 
increase the surface area on which ftiel can deposit as fine droplets during the periods 
of stagnation corresponding to compression, ignition and exhaust for a single cylinder 
engine. 

In operation of the carburettor, the throttle is opened. This allows the needle 
to move back from its position closing the orifice 34. Fuel, generally petrol, is 
allowed to flow at a rate appropriate to the throttle opening. It enters the mouth 44 
and mixes with the secondary air flow. This air and the ftiel, which represent a rich 
and non-homogeneous mixture, flows on to the primary air passage. Here mixture of 
the fiiel and air reaches the desired composition. On entering the passageways 54, the 
homogeneity is improved by turbulence in the passageways and by the provision of a 
large surface area on which ftiel can deposit during stagnation and be (re-)evaported 
during air flow. Further turbulence occurs on exit from the passageways. 
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Figure 4 shows an alternative construction of the block 51', in which the ring 
52 is dispensed with and replaced by a series of piezoelectric tubes 55, which are all 
excitable. This block also has a conically, concave upstream face 56, which 
encourages laminar flow in the tubes 55. In a further, simpler alternative, the 
piezoelectric elements can be dispensed with as in the following embodiment. 

Turning now to Figures 5 & 6, the carburettor there shown is essentially 
similar to that of Figures 1, 2 & 3, except that the block 151 is positioned to receive 
the secondary air flow directly into its passageways 154. In place of the mouth 44. 
the air passage member 101 has a V-slot 144 cut in it, to spread partially around the 
block. The block has a number of bores 160 opening from the slot 144 to convey the 
flow of secondary air and fuel to some of the passageways 1541 . Others 1542 do not 
receive secondary airflow. The fuel is mixed with air flowing in these downstream of 
the block 151 due to turbulence in the air streams leaving the passageways. 

A number of variants can be envisaged. The needle may extend into one of 
the radial bores aligned with the needle. As shown the passageways 154 are parallel 
bores. At least those 1541 into which the radial bores lead may be formed with 
Venturis at the junction with these bores to encourage the secondary air flow into 
them. Further downstream of the bores, the passageways may be provided with 
surface roughness to promote turbulent air flow and mixture of the fijel and air 
flowing in them. 

Whilst the apertured vaporisation blocks 51, 51', 151 are solid blocks in which 
the passageways are formed by machining or casting, the alternatives 251,351 shown 
in Figures 6 & 7 formed of a plurality of layers 25 1 1 , 351 1 . These are of sheet metal 
and spirally wound. The layers 25 1 1 have a series of spacers 25 12, which are two 
thicknesses of the sheet metal abutted and adhered together to form the spacers with a 
height equal to the spacing of the layers. The spacers are aligned to give structure 
rigidity. The layers 35 1 1 have similar spacers 3512, but which are not abutted, and 
meet the next layer at peaks 3513, which are adhered to the next layer. The spacers 
can be angled with respect to the direction of their spiral winding, to give airflow 
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through the block a vortex flow. As an alternative to the spacers being wound, they 
could be cast or moulded. 

The invention is not intended to be restricted to the details of the above 
described embodiment. Various alternatives have been identified in the description 
above just before the description of the drawing. In addition, the passageways may be 
provided in a variety of sizes. As in my earlier invention, the direct mechanical 
linkage between the position of the needle and the position of the throttle can be 
replaced by electronic control. 
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Claims 

1. A fuel-air mixture device comprising: 

• a primary air passage having an inlet, an adjustable throttle and an outlet, 

• a variable orifice nozzle for introducing fuel to the primary air passage, the 
nozzle having a mouth and a tapered needle in the mouth to provide variability 
of the orifice by axial movement of the needle, the needle being arranged 
transversely of the primary air passage and 

• a linkage or control device for linking or controlling the position of the needle 
to the position of the adjustable throttle in the primary air passage for 
adjustment of the orifice of the nozzle and 

• an apertured vaporisation block having a plurality of air passageways through 
the. block, which subdivide a portion of the primary air passage between the 
fuel introduction position and the outlet. 

2. A fuel-air mixture device as claimed in claim 1, wherein the apertured 
vaporisation block is integral with a member defining the primary air passage. 

3. A fuel-air mixture device as claimed in claim I, wherein the apertured 
vaporisation block is a member fitted to the primary air passage. 

4. A fuel -air mixture device as claimed in claim 3, wherein the apertured 
vaporisation block is mounted in such manner as to be ultrasonically excitable. 

5. A fuel -air mixture device as claimed in claim 4, wherein the apertured 
vaporisation block is mounted in an ultrasonically excitable ring. 

6. A fiiel-air mixture device as claimed in claim 4, wherein the passageways in 
the block are lined by ultrasonically excitable tubes. 

7. A fuel -air mixture device as claimed in any preceding claim, wherein the 
apertured vaporisation block is a solid block in which the air passageways are formed 
by machining or casting. 

8. A fuel-air mixture device as claimed in any one of claims 1 to 6, wherein the 
apertured vaporisation block is laid up from a plurality of layers, preferably by 
winding, the layers having regular formations extending out from each layer to space 
it from the next layer. 

9. A fuel-air mixture device as claimed in claim 8, wherein the formations at 
each layer are continuous with the formations at the next. 
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10. A fuel-air mixture device as claimed in claini 8, wherein the formations at 
each layer are inter-spaced with the formations at the next. 

11. A fuel-air mixture device as claimed in any preceding claim, wherein the 
apertured vaporisation block is provided wholly downstream of the position of the 

5 fuel introduction means. 

12. A fliel-air mixture device as claimed in claim 1 1, wherein an upstream face of 
the apertured vaporisation block is concavely formed, preferably conically. 

13. A fuel-air mixture device as claimed in any one claims 1 to 10, wherein the 
apertured vaporisation block is provided at and extending downstream of the position 

JO of the variable orifice nozzle. 

14. A fiiel-air mixture device as claimed in any preceding claim, including: 

• a secondary air passage having an inlet and an outlet to the primary air passage 
between its adjustable throttle and its outlet, 
the arrangement being such that in use the fuel mixes with the air flowing through the 
15 secondary air passage prior to mixing with the air flowing in the primary air passage 
and the fuel flow from the nozzle is matched to the position of the adjustable throttle. 

15. A fuel-air mixture device as claimed in claim 14, wherein the apertured 
vaporisation block has at least one transverse bore leading from the secondary air 
passage to a respective one of the air passageways through the block. 

20 16. A fliel-air mixture device as claimed in claim 1 5, wherein each of the 
passageways has a transverse bore leading from the secondary air passage. 
17. A fuel-air mixture device as claimed in claim 15, wherein some of the air 
passageways are not in communication with the secondary air passage, whereby they 
do not receive fuel-air mixture in use. 

25 18. A fuel-air mixture device as claimed in claim 15, claim 16 or claim 17, 

wherein some of the air passageways are in communication with the secondary air 
passage only via others of them. 

19. A fuel-air mixture device as claimed in any one of claims 14 to 18, wherein 
the fuel introduction needle extends into one or more of the air passageways in the 

30 apertured vaporisation block. 

20. A fuel-air mixture device as claimed in any one of claims 15 to 19, wherein 
the passagfcway(s) having the transverse bore(s) are configured as venturi(s) with the 
narrowest throat(s) being at the orifice(s) of the transverse bore. 
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21. A fliel-air mixture device as claimed in any one of claims 15 to 20, wherein 
the passageway(s) have turbulence inducing formations downstream of the transverse 
boreCs), to aid mixture of the fuel with the air in the passageways. 

22. A fiiel-air mixture device as claimed in any preceding claim, including: 

• a shaft on which the throttle is carried, 

• a pam plate carried on a shaft and 

• an actuator for the tapered needle bearing against the cam plate. 

23. A fiiel-air mixture device as claimed in claim 22, wherein the needle actuator 
is accommodated in a fiiel tight manner in a needle carrier and extends into a lubricant 
chamber where the cam plate acts on it. 

24. A fuel-air mixture device as claimed in claim 23, wherein the needle is carried 
axially of the needle actuator and spring biased towards the primary air passage for 
closure of a fliel outlet orifice from the needle carrier to the primary air passage by 
engagement of a taper of the needle in the orifice. 

25. A fijel-air mixture device as claimed in claim 24, wherein the needle carries an 
O-ring arranged to seal additionally the orifice with the needle. 

26. A fiiel-air mixture device as claimed in claim 23, claim 24 or claim 25, 
wherein the needle carrier has an extension in communication with the primary air 
passage and the extension has two outlets from the secondary air passage into the 
extension. 

27. A fiiel-air mixture device as claimed in claim 26, wherein one of the outlets is 
fi'onl a slow running branch of the secondary air passage, having a slow running air 
flow adjustment and a second branch which is normally open, except when closed by 
a closure valve on closure of the throttle. 

28. A fiiel-air mixture device as claimed in claim 27, wherein the closure valve 
comprises a flat on a shaft of the throttle, which is arranged to open the branch when 
the throttle is open. 
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21. A fuel-air mixture device as claimed in any one of claims 15 to 20, wherein 
the passageway(s) have turbulence inducing formations downstream of the transverse 
bore(s), to aid mixture of the fuel with the air in the passageways. 

22. A fuel-air mixture device as claimed in any preceding claim, including: 

• a shaft on which the throttle is carried, 

• a cam plate carried on a shaft and 

• an actuator for the tapered needle bearing against the cam plate. 

23. A fuel-air mixture device as claimed in claim 22, wherein the needle actuator 
is accommodated in a fuel tight manner in a needle carrier and extends into a lubricant 
chaniber where the cam plate acts on it, 

24. A fuel-air mixture device as claimed in claim 23, wherein the needle is carried 
axially of the needle actuator and spring biased towards the primary air passage for 
closure of a fiiel outlet orifice from the needle carrier to the primary air passage by 
engagement of a taper of the needle in the orifice. 

25. A fiael-air mixture device as claimed in claim 24, wherein the needle carries an 
0-ring arranged to seal additionally the orifice with the needle. 

26. A fliel-air mixture device as claimed in claim 23, claim 24 or claim 25, 
wherein the needle carrier has an extension in communication with the primary air 
passage and the extension has two outlets from the secondary air passage into the 
extension. 

27. A fuel-air mixture device as claimed in claim 26, wherein one of the outlets is 
from a slow running branch of the secondary air passage, having a slow running air 
flow adjustment and a second branch which is normally open, except when closed by 
a closure valve on closure of the throttle. 

28. A fuel-air mixture device as claimed in claim 27, wherein the closure valve 
comprises a flat on a shaft of the throttle, which is arranged to open the branch when 
the throttle is open. 
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claims. 



I write in reply to the Written Opinion of 5* April 2000, and enclose herewith amended 



The examiner asserts that Claim 1 lacks novelty in respect of US 3,814,391 - Cedarholm 
This descnbes a carburettor having a needle arrangement which is clearly different from the 

?^ r"""^""- ^ ^ understood, the "needle" of the citation has a 

NOW hi' 1? '"P?'^ '"ff^'^^^ fro™ the invention has 

a^rn^^irif '"I'T ""^"^[^y ^l^fyi'^g ti^at the needle is tapered, pointing towards the primary 
a^r passage and withdrawable to increase the orifice of the nozzle as the throttle is opened For t^ 
reason alone the citation does not impugn the novelty of claim 1 at least as amended 

the fuel^th'^.'^ ^^""^ \f °^ '""'^ "^^^"^ '^^^ nothing to do with mixing 
rtlSl ^ t. ""^^ dispensed above the top passage and camiot 

iS^dt:^:, -Srr- ^-^-«^-^-^--ches nothing about^ffel/ai/mlx^^ 

the nrim^^^'"^^' ^ u ^ words of claim 1, Cedarhohn does not teach "sub-division of a portion of 
StoZeT^r^rff^ introduction position and the outlet", because the Ll is 

mtroduced at 52 mto the upper passageway 93, which is NOT further subdivided. 

NOW sid^o^MnnS^r'i"''* "^"^^ ^ P^^^S* ^'^^'^ sub-divided is 

S^hLh^ I ^ i°^'u "^P"'^** '° transverse in the sense of the transverse orientation of 
ae needle, to emphasise that the entire air flow passes through the divided portion This is in 
contradistinction to the sort of arrangement of the passageways 97 of Cedarhohn, which leave a large 



In short, I submit that claim 1 is clearly novel with respect to Cedarholm. 
themixSrft7S£tt"iss 

94 across which th^ fuel rich ak^is floX -^e^^^^^ t a concentrated fashion against the fms 

being achieved in the i^venton if SfonSat 30 InStlT^T' 
^at at least partofthe benefit from the x?rnS:V^^^^^^ 

97/48897-referred.herjK:~;^^^^^^^ 
HowevSrre^Sr^SjerS^^ 

of Cedarholm. Always suooosina ftVc L h Jth the Earlier Invention into the apparatus 

which is denied. w3 Sesuh bf^Si^ the " 'I '° comtoation, 

secondary air flJ ?o inSe a bettTr^.S « 7 combination would result in using 

As poS out aboveSrSot wS Eco^e'Sa^T ^^^^^^^ ^3. 

claim 14). The reasoA is that Si dor^OT . T- ^ incorporating the features of 

passages 93. t-edarhobn does NOT teach mtroducmg the fuel not into the bulk of the 

Certainl^Xtrof rE^liltn^^^ " ^ ^''^"^ *° ^ ^^^^ P^-. 
have done it WlJis Sretl^ti ^ Hn ' \ 7^ *° othenldse he would 

to be achieved'Sr c^SiTaS N~^^^^^^ S a non-inventive irnprovement is going 
problems that it was seeking to solve. BoS ^7S^^^:i:^ZZ St riS" '''' 

man staSglTm^^JSZiMTt:^^^^^^^ f ^ ^>c01ed 

P^irposeofimprovingfUel-airmixt^r^iSL*^^^^ 

r^sS'th^Sistf^of^T 

then?ed.e.w^irS£d~iS^^^^ 

together": fompSe^SZ'o^.tS'Tf ^""^^ ^^^'^^"^ ^ of ^-Ply bolting 

electric drill T sTfaSre clTv n TP'^^^'j "'^^ "^^ht put a new drill bit in a new 
silled in the art. wh^S r»SgX^o?n^^^^^ 



I have already pointed out that even if the combination were attempted, the result would not 
be within the scope of claim 1 as amended. Therefore, I submit that the correct conclusion is that 
claim 1 as NOW amended is inventive. 

Further in respect of Cedarholm, the examiner objects that the features of claim 22 are shown 
in it. This is not the case, at least in respect of the normal accepted meaning of the word "cam". The 
following is a dictionary meaning taken from Microsoft Bookshelf 99, based on Chambers 
Dictionary: 

caml [/ra/7?], {mechanic^ 

noun^n irregular projection on a revolving shaft or rotating cylinder, shaped so as to transmit regular movement 
to another part, eg to open the cylinder valves of a car engine, 
cam'shaft or 

cam'-wheel a shaft or wheel, bearing a cam or cams. 

[Dutch XaOTcam or comb; cf comb, kame]^ 
The lever 33 in Cedarholm although described as a "cam" is not one in the normal sense of the word. 
Cedarhohn teaches the use of a lever which abuts against the end 36 of the metering valve 34 to 
provide a movement of the latter varying with the sine of the angle of the throttle shaft 30. A cam is 
carefully shaped to provide a desired movement, as in the cams of an internal combustion engine, as 
mentioned in the above dictionary meaning. Cedarhohn does not teach this. To emphasise the 
structure being claimed by claim 22, now numbered 21 , it has NOW been amended. Further a 
separate claim 28 has been introduced to the features of original claims 14 and 22. 

Various other objections are raised against the subsidiary claims. Whilst these are not 
admitted, they are not relevant in that the subsidiary claims are appendant to a patentable main claim. 

I look forward to receiving a favourable IPER in due course. 

Yours faithfully 



KRISTJAN BJORN OMARSSON 

NB-l 5 lSpcM0l-EPO-5J(U00 



^The Chambers DIctionaty. Copyright © 1994 by Chambers Harrap Publishers, Ltd. All rights reserved. 
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INTERL..TIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/IB99/01214 



I. Basis of the report 

1 . This report has been drawn on the basis of {substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendrnents.): 



Description, pages: 



1^ 



as originally filed 



Claims, No.: 

1-27 



as received on 



05/07/2000 with letter of 



05/07/2000 



Drawings, sheets: 

1/4-4/4 as originally filed 



2. The amendnr)ents have resulted in the cancellation of: 



□ the description, pages: 
H the claims, Nos.: 

□ the drawings, sheets: 



28 



3. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 



4. Additional observations, If necessary: 



INTERK- .TIONAL PRELIMINARY 
EXAMINATION REPORT 



Intemationai application No. PCT/IB99/01 21 4 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industriai 
appiicabiitty; citations and explanations supporting such statement 

1. Statement -z. 



Novelty (N) 


Yes: 


Claims 


1-27 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


22,24-27 




No: 


Claims 


1-21, 23 


Industrial applicability (lA) 


Yes: 


Claims 


1-27 




No: 


Claims 





2. Citations and explanations 
see separate sheet 

Vli. Certain defects in the international application 

The following defects in the form or contents of the intemationai application have been noted: 
see separate sheet 

Vin. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 



INTERN. . riONAL PRELIMINARY International application No. PCT/IB99/01214 
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Re Item V 



1 . Reference is made to the following documents: 

D1= US-A-3 814 391 
D2= WO 97 48897 A 
D3= US-A-4 628 890 
D4= US-A-3 826 235 

2. Independent Claim 



The document WO 97 48897 A (D2) is regarded as being the closest prior art to the 
subject-matter of claim 1, and shows in Fig. 1 a fuel-air mixture device comprising: 

■ a primary air passage having 

■ ' an inlet, 

■ an adjustable throttle and 

■ an outlet, 

• a secondary air passage having 

" an inlet from the primary air passage between its inlet and its 
adjustable throttle and 

■ an outlet to the primary air passage between its adjustable throttle and 
its outlet, 

■ a variable orifice nozzle for introducing fuel to the primary air passage, the 
nozzle having 

■ a mouth for dispensing fuel into the primary air passage upstream of 
its outlet and 

• a tapered needle in the mouth to provide variability of the orifice by 
axial movement of the needle, the needle being arranged transversely 
of the primary air passage with its small diameter end directed 
towards the primary air passage, 
the arrangement being such that in use the fuel mixes with the air flowing 
through the secondary air passage prior to mixing with the air flowing in the 
primary air passage, 

■ a linkage or control device for linking or controlling the position of the needle 
to the position of the adjustable throttle in the primary air passage for 
adjustment of the orifice of the nozzle. 

The subject-matter of claim 1 therefore differs from this known fuel-air mixture 
device in that: 

■ it further comprises an apertured vaporisation block having a plurality of air 



PCT/Ssparate SheetAtOS-^Sheet 1 ) (EPO- April 1997) 
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and 



passageways through the block, which subdivide a longitudinal portion of the 
primary air passage between the fuel introduction position and the outlet, the 
arrangement being such that the fuel, the air flowing through the secondary 
air passage and the air flawing through the primary air passage all pass 
through the air passageways for mixture of the fuel and the air 

" the mechanism for controlling the position of the needle to the position of the 
adjustable throttle comprises: 

• a shaft on which the throttle is carried, 

■ a cam plate carried on a shaft and 

■ an actuator for the tapered needle bearing against the cam plate, the 
arrangement being such that as the throttle is opened, the needle is 
lifted from the mouth of the nozzle, and 

• ^ the fuel flow from the nozzle Is matched to the position of the 

adjustable throttle. 

The problems to be solved by the present invention may therefore be regarded as 

a) the improvement of the homogeneity of the fuel-air mixture and 

b) an alternative mechanism for controlling the needle position to the throttle 
position. 

The solution proposed in claim 1 of the present application cannot be considered as 
involving an inventive step (Article 33(3) PCT) for the following reasons. 

The apertured vaporisation block is described in D4 as providing the same 
advantages (see column 2, lines 14-20) as in the present application. The skilled 
person would therefore regard it as a normal option to include this feature in the 
fuel-air mixture device described in D2 in order to solve the problem a) posed. 

The mechanism with the cam plate for controlling the needle position to the throttle 
position is merely one of several straightforward possibilities (as shown in D1, 
Fig. 1) from which the skilled person would select, In accordance with 
circumstances, without the exercise of inventive skill, in order to solve the problem 
b) posed. 

As these solutions to problems a) and b) do not interact with each other, the skilled 
person would regard it a normal design procedure to combine all the features set 
out in claim 1. Thus, the subject-matter of this claim does not involve an inventive 
step and does not satisfy the criterion set forth in Article 33(3) PCT. 
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3. Dependent claims 

Dependent claims 2-21 , 23 do not contain any features which, in combination with 
the features of any claim to which they refer, meet the requirementis of the PCT in 
respect of inventive step, the reasons being as follows: 

3.1 Claim2 

The spring for lifting the needle as described in claim 2 is merely one of several 
straightforward possibilities from which the skilled person would select, in accord- 
ance with circumstances, without the exercise of inventive skill, in order to open the 
needle under the control of the cam plate. 

3.2 Claims 3, 12-14 

All the additional features of claims 3, 12-14 are already presented in D1, Fig. 1. 

3.3 Claims 5 to 7 

The additional features of these dependent claims have already been employed for 
the same purpose in a similar fuel-air mixture device, see document D3, column 3, 
lines 30-34. 

3.4 Claim 8 

The way to produce the air passageways described in claim 8 is a matter of a usual 
procedure. Its use for producing the aperture vaporisation block disclosed in D4 
would therefore be an obvious possibility for the skilled person. 

3.5 Claims 4. 9-11, 14,21 

All the additional features of claims 4, 14, 21 are already presented in D4, Fig. 1. 
The additional features of dependent claims 9-1 1 have already been employed for 
the same purpose in a similar fuel-air mixture device, see document D4, Fig. 3, 
column 5, lines 48-65. It would therefore be obvious to the person skilled in the art, 
to apply these features with corresponding effect to a fuel-air mixture device 
according to D2+D4, thereby arriving at a fuel-air mixture device according to these 
claims. 

3.6 Claims 15 to 19 

The additional features of these claims are disclosed in D1. A similar reasoning as 
In paragraph 3.3 would show that the subject-matter of these claims lacks also 
inventive step. 
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3.7 Claim 20 

In claim 20 a slight constructional change in the fuel-air mixture device of claims 15 
to 19 Is defined which comes within the scope of the customary practice followed by 
persons skilled in the art, especially as the advantages thus achieved can readily be 
foreseen. Consequently, the subject-matter of claim 20 also lacks an inventive step. 

3.8 Claim 23 

All the additional features of this dependent claim have already been employed for 
the same purpose in a similar fuel-air mixture device, see document D2, Fig. 1 . It 
would therefore be obvious to the person skilled in the art, to apply these features 
with corresponding effect to a fuel-air mixture device according to document 
D2+D4, thereby arriving at a fuel-air mixture device according to claim 23. 



Claim 22 discloses a particular disposition of the needle actuator and carrier extending into 
a lubricant chamber. This is not presented in, nor rendered obvious from, any of the 
available prior art. 

The sealing set-up claimed In claim 24 is not known from the prior art given in the 
international search report. 

The features of the two air outlets coming from the secondary air passage as proposed in 
claims 26, 26 or 27 are not found in any available prior art. Additionaly, it would not be 
obvious for the skilled man in the art to combine the features disclosed in the prior art such 
as to arrive to a subject-matter as presented in any of these claims 



Re Item VII 

The features of the claims are not provided with reference signs placed in parentheses 
(Rule 6.2(b) PCT). 



Re Item Vlll 

Claims 5 to 7 do not meet the requirements of Article 6 PCT in that the matter for which 
protection is sought is not clearly defined. The claims attempt to define the subject-matter 
in terms of the result to be achieved ("ultrasonically excitable") which merely amounts to a 
statement of the underlying problem. The technical features necessary for achieving this 
result are not mentionned. Moreover, the description does not bring any support for these 
features. 
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L A fuel-air znixture device comprising: 

• » prtxnary air passage having 

• an inlet, 

• an adjustable throttle ami 

• an outlet, 

• a secondary air passage having 

• an inlet from the primary air passage between its inlet and its 
adjustable throttle and 

• an outlet to the primary air passage between its adjustable throttle and 
its outlet. 

• a variable orifice nozzle for introducing fuel to the primary air passage, the 
nozzle having 

« a mouth for dispensing fhel into the secondary air passage upstream of 
its outlet and 

• a tapered needle in the mouth to provide variabiUty of &e orifice by 
axial movement of the needle, the needle being arranged transv^^ly 
of the primary air passage with its small diameter end directed towards 
the primary air passage, 

the arrangement being such that in use the fuel mixes with the air flowing 
through the secondary air passage prior to mixing with the air flowing in 
the primary air passage, 

• a linkage or control device for linking or controlling the position of the needle 
to the posidon of the adjustable throttle in the primary air passage for 
adjustment of the orifice of the nozzle 

• an apertured vaporisation block having a plurality of air passageways throug;h 
die block* which subdivide a longitudinal portion of the primary air passage 
between the fhel introduction position and the outlet, the arrangement being 
such that the fuel, the air flowing through the secondary air passage and the air 
flowing through the primary air passage all pass through the air passages for 
mixture of the fuel and the air and 
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a mechanism for contioUtag the position Of the needle to ilie position of the 
adjusteble threttle to the primary «r passage for adjustment of the orifice of 
'the nozzle, the mechanism comprising: 

• a shaft on which a»e throttle is earned, 
5 • a cam plate carried one- shaft and- 

• an actuator for the tapered needle bearing against the cam plate, the 
arrangement being such that as the throttle is opened, the needle is 
lifted from the mouth of the nozzle, and 

• the fuel flow from the nozzle is matched to the position of the 
^0 adjustable throttle. 

2. A fuel-air mixture device as claimed in claim I. including a spring for lifting 
the needle from the mouth of the nozzle, umicr control of the cam plate, as the throttle 
as opened. 

3 . A fi»el-air mixture device as claimed in claim 1 or claim 2, wherein the 
,5 apertured vaporisation block is integral with a member defining the primary air 

passage. 

4. A fuel-ait mixture device as claimed in claim I or claim 2, wherein the 
apertured vaporisation block is 8 member fitted to flio primary «r passage. 

5. A fiicl-air mixture device as claimed in claim 4, wherein the apertured 
20 vaporisation block is mounted in such manner as to be utaasonically excitable. 

6. A fhel-air mixture device as claimed in claim 5, wherein the apermred 
vaporisation block is mounted in en ultrasonicaUy excitable ring. 

7. A foel-air mixture device as claimed in claim 5, wherein the passageways in 

die block are lined by ultrasonically excitable tubes. 
23 8. A fticl-air mixture device as claimed in any preceding claim, wherein the 

apertured vaporisation block is a soUd block in which the air passageways are formed 

by maohining or casting. 

9. A ftiel-air mixture device as claimed in any one of claims 1 to 7, wherein the 
apertured vaporisation block is laid up from a plurality of layers, preferably by 

JO winding, the layers having regular formations extending out from each layer to space 
it from the next layer. 

10. A fuel-air mixture device as claimed in claim 9, vrfierein the formations at 
each layer are continuous wifli the formations at the next. 
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11 . A fuel-air mixture device as claimed in claim 9, wherein the fbtmations at 
each layer are inter-spaced with the formations at the next 
12- A fuel-air mixture device as claimed in any preceding claim, wherein the 
apertured vaporisation block is provided wholly downstream of the position of the 
5 fiiel introduction means. - 

13. A fiiel-air mixture device as claimed in claim 1 2, wherein an upstream face of 
the apertured vaporisation block is concavely formed, preferably conically, 

14. A fuel-air mixture device as claimed in any one claims 1 to 1 1, wherein the 
apertured vaporisation block is provided at and extending downstream of the position 

10 ofthe variable orifice nozzle. 

15. A fuel-air mixture device as claimed in any preceding claim, wherein the 
apertured vaporisation block has at least one transverse bore leading from the 
secondary air passage to a respective one of the air passageways through the block. 

16. A fuel-air mixture device as claimed in claina 1 5, wherein each of the 
13 passageways has a transverse bore leading from the secondary air passage. 

17. A fuel-air mixture device as claimed In claim 15, wherein some of the air 
passageways are not in communication with the secondary air passage, whereby they 
do not receive fuel-air mixture in use. 

18. A fiifil-air mixtuze device as claimed in claim 15, claim 16 or claim 17, 

20 wherein some of tiie air passageways are in communication with the secondary air 
passage only via others of them. 

19. A fhel-air mixture device as claimed in any one of claims 1 4 to 1 8, wherein 
the fuel introduction needle extends into one or more of the air passageways in the 
apertured vaporisation block. 

25 20. A fuel-air mixture device as claimed in any one of claims 15 to 19, wherein 
the passageway(s) having the transverse bore(s) are configured as venturi(8) with the 
narrowest throat(B) being at the oriflcc(s) of the transverse bore. 

21 . A fuel-air mixture device as claimed in any one of claims 15 to 20, wherein 
the passagewayCs) have turbulence inducing formations downstream of the transverse 

30 boreCs), to aid mixture of the fuel with the air in the passageways. 

22. A fiiel-air mixture device as claimed in any preceding claim, wherein the 
needle actuator is accommodated in a fUel tight manner in a needle carrier and exteiuls 
into a lubricant chamber where the cam plate acts on it. 
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23. A fuel-air mixwre device as claimed in claim 22, wherein the needle is carried 
axially of the needle actuator and spring biased tOTVards the primary air passage far 
closure of a fuel outlet orifice from the needle carrier to the primary air passage by 
engagement of a taper of the needle in the orifice, 
5 24. A fueUirmi?mire device as cjairaed in claim 23, wherein the needle 

O-ring arranged to seal additionally the orifice with the needle. 

25. A fiiel-alr mixture device as claimed in clwm 22, claim 23 or claim 24, 
wherein the needle carrier has an extension in communication with the primary air 
passage and the extension has two outlets from the secondary air passage into the 

10 extension. 

26. A &el-air mixture device as claimed in claim 25, wherein one of the outlets is 
from a slow running branch of the secondary air passage, having a slow running air 
flow adjustment and a second branch which is noimally open, except when closed by 
a closure valve on closure of the throttle. 

15 27. A friel-air mixture device as claimed in claim 26, wherein the closure valve 
comprises a flat on a shaft of the throttle, which is arranged to open the branch when 
the throttle is open. 
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1 . This written opinion Is the first drawn up by this International Preliminafy Examining Authorrty. 

2. This opinion contains indications relating to the following items: 

i S Basis of the opinion 



Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, Inventive step or industrial applicability: 
citations and explanations supporting such statement 



II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 




VIII 





Certain defects in the international application 
Certain observations on the international application 

3. The applicant Is hereby invited to reply to this opinion. 



When? 

How? 

Also: 



See the time limit indicated above. The applicant may, before the expiration of that time limit 
request this Authority to grant an extension, see Rule 66.2(d). 

By subnriltting a written reply, accompanied, where appropriate, by amendments, according to Rule 66 3 
For the form and the language of the amendments, see Rules 66.8 and 66.9. 

For an additional opportunity to submit amendments, see Rule 66.4. 

For the examiner's obligation to consider amendments and/or arguments, see Rule 66 4 bis 

For an informal communication with the examiner, see Rule 66 6 



If no reply Is filed, the International preliminary examination report will be established on the basis of this opinion. 
4. The final date by which the international preliminary 

examination report must be established according to Rule 69.2 Is: 01/1 1/2000. 



Name and mailing address of the internatlonaj 
preliminary examining authority: 
~ European Patent Office 

D-80298 Munich 
. Tel. +49 89 2399 - 0 Tx: 523656 epmu d 

Fax: +49 89 2399 - 4465 



Authorized officer / Examiner 
Godrie, P 



Fomnatities officer (ind. extension of time limits) 
Staff, G 

Telephone No. +49 89 2399 2698 
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I. Basis of the opinion 

1 . This opinion has been drawn on the basis of {substitute sheets which have been furnished to the receiving Office 
in response to an invitation under Article 14 are referred to in this opinion as "onginaliy filed".): 

Description, pages: 

1-8 as originally filed 

Claims, No.: 

1 -28 as originally filed 

Drawings, slieets: 

1/4-4/4 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. This opinion has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 



V. Reasoned statement under Rule 66.2(a)(ii) witli regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Claims 1-3,11-13,22 

Inventive step (IS) Claims 4-8,14-21,24 

Industrial applicability (lA) Claims 

2. Citations and explanations 
see separate sheet 
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VII. Certain defects In the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet " 

VIII. Certain observations on the international application 

The following observations on the clarity of the clainns, description, and drawings or on the question whether the 
clainns are fully supported by the description, are made: 

see separate sheet 
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Re Item V 

Reasoned statement under Rule 66,2{a)(li) with regard to novelty, inventive step 
or industrial applicability; citations and explanations supporting such statement 

1 . Reference is made to the following documents: 
D1= US-A-3 814 391 
D2= WO 97 48897 A 
D3= US-A-4 628 890 
D4= US-A-3 826 235 

Novelty 

Claim 1 

The document D1 discloses In Fig. 1 (the references applying to this document) 
a fuel-air mixture device comprising: 

• a primary air passage having an inlet 16, an adjustable throttle 31 and an 
outlet, 

• a variable orifice nozzle for introducing fuel to the primary air passage, the 
nozzle having a mouth and a tapered needle 34 in the mouth to provide 
variability of the orifice by axial movement of the needle 34, the needle 34 
being arranged transversely of the primary air passage and 

• a linkage or control device for linking or controlling the position of the 
needle 34 to the position of the adjustable throttle 31 in the primary air 
passage for adjustment of the orifice of the nozzle and 

• an aperture vaporisation block having a plurality of air passageways 93,97 
through the block, which subdivide a portion of the primary air passage 
between the fuel introduction position and the outlet. 

The subject-matter of claim 1 is therefore not new (Article 33(2) PCT), 

2.2 Claims 2, 3, 1 1 to 13, and 22 

These dependent claims do not contain any features which, in combination with 
the features of any claim to which they refer, meet the requirements of the PCT in 
respect of novelty, as all the additional features of these claims are also presented 
inDI.Fig. 1. 



2. 
2.1 
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3. Inventive step 

3.1 Claims 4 to 6 

The additional features of these dependent claims have already been employed 
for the same purpose in a simifar fuel-air mixture device, see document D3, 
column 3, lines 30-34. It would therefore be obvious to the person skilled in the 
art, to apply these features with corresponding effect to a fuel-air mixture device 
according to D1, thereby arriving at a fuel-air mixture device according to claim 4, 
5 or 6. 

3.2 Claim 7 

The way to produce the air passageways described in claim 7 is a matter of a 
usual procedure. Its use for producing the aperture vaporisation block disclosed 
in D1 would therefore be an obvious possibility for the skilled person. 

3.3 Claim 8 

The additional features of dependent claim 8 have already been employed for the 
same purpose in a similar fuel-air mixture device, see document D4, Fig. 3, 
column 5, lines 48-65. It would therefore be obvious to the person skilled in the 
art, to apply these features with corresponding effect to a fuel-air mixture device 
according to D1, thereby arriving at a fuel-air mixture device according to claim 8. 

3.4 Claims 14 and 24 

All the additional features of these dependent claims have already been employed 
for the same purpose in a similar fuel-air mixture device, see document D2, Fig. 1 . 
it would therefore be obvious to the person skilled in the art, to apply these 
features with corresponding effect to a fuel-air mixture device according to docu- 
ment D1 , thereby arriving at a fuel-air mixture device according to claim 14 or 24. 

3.5 Claims 15 to 19 and 21 

The additional features of these claims are disclosed in D1 . A similar reasoning 
as in paragraph 3.2 would show that the subject-matter of these claims lacks also 
inventive step. 

3.8 Claim 20 

In claim 20 a slight constructional change in the fuel-air mixture device of claims 
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15 to 19 is defined which comes within the scope of the custonnary practice 
followed by persons skilled in the art, especially as the advantages thus achieved 
can readily be foreseen. Consequently, the subject-matter of claim 20 also lacks 
an inventive step. 

4. The combination of the features of dependent claim 23, 25, 26, 27 or 28 is neither 
known from, nor rendered obvious by, the available prior art. It is suggested 
therefore that a new independent claim be drafted to include these features, 
bearing in mind that the features known in combination in D1 should be placed in 
the preamble of such a claim in accordance with Rule 6.3(b) PCX. 

Re Item VII 

Certain defects in the international application 

Contrary to the requirements of Rule 5.1(a)(li) PCX, the relevant background art 
disclosed in the document D1 is not mentioned in the description, nor Is this document 
identified therein. 

The features of the claims are not provided with reference signs placed in parentheses 
(Rule 6.2(b) PCT). 

Re Item VIII 

Certain observations on the international application 

Claims 4 to 6 do not meet the requirements of Article 6 PCT in that the matter for which 
protection is sought is not clearly defined. The claims attempt to define the subject- 
matter in terms of the result to be achieved ("ultrasonically excitable") which merely 
amounts to a statement of the underlying problem. The technical features necessary for 
achieving this result should be added. Moreover, the description does not bring any 
support for these features. 

The terms used in claims 9 and 10 to describe "the formations" are vague and unclear 
and leave the reader in doubt as to the meaning of the technical features to which they 
refer, thereby rendering the definition of the subject-matter of said claims unclear 
(Article 6 PCT). 



Form PCT/Separats She«t/408 (Sheets) (EPO-April 1997) 



la EPA/EPO/OEB 
D-80298 MQnchen 
B +49 89 2399-0 
TX 523 656 epmu d 
FAX +49 89 2399-4465 



Europaisches 
Patentamt 



Generaldtrektion 2 



jropean 
Patent Office 



Directorate General 2 



Office europeen 
des brevets 

Direction Qdndrale 2 



Correspondence with the EPO on PCX Chapter II demands 



I are 



In order to ensure that your PCT Chapter II demand is dealt with as promptly as possible you 
XSted to usT^^^^^ self-adhesive labels wrth any correspondence relating to the demand sent 

to the Munich Office. 

One of these labels should be affixed to a prominent place in the upper part of the letter or form etc. which 
you are filing. 



PCT/IB99/01214 



[ . TENT COOPERATION TREA . < 

From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 

{PCT Rule 61.2) 



Date of mailing (day/month/year) 

22 March 2000 (22.03.00) 



International application No. 
PCT/IB99/01214 



To: 



Assistant Commissioner for Patents 
United States Patent and Trademark 
Office 
Box PCT 

Washington, D.C. 20231 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 



Applicant s or agent* s file reference 



International filing date (day/month/year; 
28 June 1999 (28.06.99) 



Priority date (day/month/year} 
01 July 1998 (01.07.98) 




1. The designated Office is hereby notified of its election made: 

71 in the demand filed with the International Preliminary Examining Authority on: 

28 January 2000 (28.01-00) 



□ in 



in a notice effecting later election filed with the International Bureau on: 



2. The election [Xj was 

I I was not 

,ade before ,he expiration o, 19 months from the priority date or, where Rule 32 applies, within .he .in.e .imit under 



ma 

Rule 32.2(b}. 





Authorized officer 




The International Bureau of WlPO 
34, chemin des Colombettes 


Pascal Piriou 




1211 Geneva 20. Switzerland 






Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22)338.83.38 


3182388 



Form PCT/IB/331 (July 1992) 



